Transmembrane electrical potential affects the lipid composition of Acholeplasma laidlawii.
In membranes of Acholeplasma laidlawii, lipid composition is regulated as a function of several stimuli affecting the volume and length of the hydrocarbon chains and the hydrocarbon-water interfacial area. This regulation is vizualized as changes in the relative amounts of the major polar lipids monoglucosyl diglyceride and diglucosyl diglyceride. These lipids form reversed hexagonal and lamellar phases with water, respectively. However, mixtures of the two lipids, in the molar proportions found in the A. laidlawii membrane, form a lamellar phase. By adjustment of the glycolipid ratio as a response to environmental stimuli, a certain stability of the lamellar membrane is maintained. In growing cells with oleoyl membrane lipids, a transmembrane electrical potential of approximately -50 mV (inside negative), but no transmembrane pH difference, was found. Addition of the K+ ionophore valinomycin caused a rapid and dose-dependent hyperpolarization remaining for at least 7 h. Simultaneously, a rapid and lasting metabolic decrease in the ratio monoglucosyl diglyceride/diglucosyl diglyceride occurred. The increase in potential and the decrease in the lipid ratio were both reversed in a dose-dependent manner by extracellular KCl. Likewise, the lipophilic cation tetraphenylphosphonium caused a dose-dependent decrease in membrane potential and an increase in the monoglucosyl diglyceride/diglucosyl diglyceride ratio, respectively. The ionophores monensin and particularly nigericin had similar but less pronounced effects on the potential and lipid ratios as valinomycin. The uncoupler carbonyl cyanide m-chlorophenylhydrazone had no effect on cell growth, membrane potential, or lipid regulation at 10 microM. These dissimilar structures and the low concentrations used make a direct disturbance of drug molecules on lipid packing in membranes less likely.(ABSTRACT TRUNCATED AT 250 WORDS)